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Although the neonatal mortality rate in South Africa (SA) has remained stagnant at 12 deaths per 1 000 live births, the infant and under-5 
mortality rates have significantly declined since peaking in 2003. Policy changes that have influenced this decline include policies to prevent 
vertical HIV transmission, earlier treatment of children living with HIV, expanded immunisation policies, strengthening breastfeeding 
practices, and health policies to contain tobacco and sugar use. The Sustainable Development Goals (2016 - 2030) have shifted the focus 
from keeping children alive, as expressed in the Millennium Development Goals (1990 - 2015), to achieving optimal health through the 
‘Survive, thrive and transform’ global agenda. This paper focuses on important remaining causes of childhood mortality and morbidity in 
SA, specifically respiratory illness, environmental pollution, tuberculosis, malnutrition and vaccine-preventable conditions. The monitoring 
of maternal and child health (MCH) outcomes is crucial, and has improved in SA through both the District Health Information and 
Civil Registration and Vital Statistics systems, although gaps remain. Intermittent surveys and research augment the routinely collected 
data. However, availability and use of local data to inform quality and effectiveness of care is critical, and this requires ownership at the 
collection point to facilitate local redress. Potential game changers to improve MCH outcomes include mobile health and community-based 
interventions. In SA, improved MCH remains a crucial factor for human capital development. There is a pressing need to focus beyond 
childhood mortality and to ensure that each child thrives.
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The South African Medical Research Council (SAMRC) has had a 
pivotal role in monitoring maternal, neonatal and under-5 mortality 
rates in South Africa (SA), serving as a key information source for the 
National Department of Health (NDoH).[1] In 2009, it was projected 
that 95% coverage of basic neonatal care could save 11 500 infants’ 
lives in SA.[2] In 2014, modelling estimated that 15 key maternal and 
child interventions, including labour and delivery management, 
handwashing, early antenatal HIV treatment and preventing vertical 
HIV transmission, could save an additional 9  000 newborns and 
children annually by 2015, reducing maternal mortality to 153 deaths 
per 100  000 live births and child mortality to 34 deaths per 1  000 
live births.[3] At 95% coverage, promoting breastfeeding was the top 
intervention.[3] By 2015, the NDoH had adopted all 15 interventions.[3] 
The 2017 SAMRC Rapid Mortality Surveillance study reported that 
the under-5 mortality rate (U5MR) declined from 41 to 32 per 1 000 
live births between 2012 and 2017, and that the infant mortality rate 
(IMR) declined from 27 to 23 per 1 000 live births (Table 1).[4] The 
neonatal mortality rate (NMR) remained stagnant at 12  per 1  000 
live births, while the maternal mortality ratio decreased from 200 
to 134 per 100 000 live births.[4] Consequently, by 2017 the U5MR 
and IMR were below the targets set out in the government’s 2019 
medium-term strategic framework. The NMR is driven largely by 
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the burden of complications from preterm 
deliveries, particularly the increasing delivery 
of infants under 1 000 g.[5] 
Changes in these indicators may be 
attributed, in part, to improved policies to 
prevent vertical HIV transmission (PMTCT), 
earlier treatment of children living with 
HIV, expanded immunisation policies, the 
introduction of combined and new childhood 
vaccines, and withdrawing the provision of 
free commercial infant formula for HIV-
exposed infants through the PMTCT 
programme (Fig. 1).[6-10] Many of these policy 
changes were influenced by research led by or 
associated with SAMRC scientists,[7,11-18] in a 
supportive context where government sought 
to ameliorate the social determinants of 
health, regulate sugar consumption through a 
sugar tax and entrench the sin tax on named 
alcohol and tobacco products.[19,20] 
Prompted by the realisation that the lives 
of future generations depend on survival and 
optimal health, the global child health agenda 
has shifted to the ‘Every Woman Every 
Child’ (EWEC) strategy, which includes the 
objectives ‘survive, thrive and transform’.[21-23] 
This vision is captured by the United Nations’ 
Sustainable Development Goals (SDGs).[24] 
Table 2 lists the SDGs related to child health, 
their associated indicators and current SA 
data.[25] SDG 3 aims to reduce the U5MR to 
<25 per 1  000 live births in all countries by 
2030.[1] 
The 2018 global EWEC monitoring 
report highlights limited progress in 
reducing neonatal mortality, slow progress 
in redressing gender inequalities and 
increasing humanitarian crises as the main 
stumbling blocks to achieving the 2030 
targets.[22] It calls for the introduction of a 
nurturing framework that emphasises early 
childhood development during the first 1 000 
days, responsive caregiving, a life-course 
approach to optimise health, evidence-
based innovations to improve women’s, 
children’s and adolescents’ health, universal 
health coverage, multisectoral action and 
collaboration.[22] 
This paper reviews the causes of neonatal, 
infant and under-5 mortality and morbidity 
in SA, with specific focus on remaining 
causes, including respiratory illness, 
environmental pollution, tuberculosis 
(TB), malnutrition and vaccine-preventable 
conditions. We also discuss systems to 
monitor health outcomes of neonates, infants 
and children, and potential game changers to 
improve health outcomes for these groups. 
Causes of under-five 
mortality
Good-quality data to measure cause-specific 
under-five mortality are sparse. The second 
National Burden of Diseases study (NBDS 2),[26] 
which triangulated and reviewed data from 
several sources, illustrates that the causes 
of under-5 mortality changed considerably 
between 2000 and 2012 (Fig. 2). Between 
2000 and 2012, the contribution of HIV/
AIDS reduced from 37% to 19%, but that of 
pneumonia increased from 9% to 12% and 
neonatal deaths increased from 21% to 27%, 
with conditions associated with prematurity, 
birth asphyxia and severe infections being 
the main contributors. TB accounted for 
1 - 2% of under-5 mortality throughout 
the period. These results differ from those 
Table 1. Key maternal and child health indicators (2012 - 2017)
Indicator 2012 (Baseline) 2013 2014 2015 2016 2017
Under-five mortality rate, per 1 000 live births 41 41 40 37 34 32
Infant mortality rate, per 1 000 live births 27 28 28 27 25 23
Neonatal mortality rate, per 1 000 live births 12 11 12 12 12 12
Maternal mortality ratio, per 100 000 live births 200 165 154 164 152 134
Source: Dorrington et al.[4]
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
2001-2011: Provision of free commercial infant formula to prevent MTCT through BF
1999: Introduction of 
Haemophilus inuenzae 
type B vaccine
2000: Conversion from 
percutaneous to 
intradermal route for BCG 
2001: Introduction of 
sdNVP to prevent MTCT 
2002: Scale-up of sdNVP 
nationally 
2002: Neonatal tetanus 
eliminated 
2004: Start of paediatric 
ART programme 
2006: South Africa 
declared polio-free     
2008: Maternal AZT for MTCT 
from 28 weeks with sdNVP, 
ART if CD4 <200; infant 
sdNVP and 7-days AZT 
2009: Introduction of 
pneumococcal vaccine and 
rotavirus vaccine. Switch to 
acellular pertussis with 
introduction of combined 
(pentavalent) vaccine. 
2010: Maternal AZT from 
14 weeks with sdNVP, ART if 
CD4 <350 cells/uL; infant NVP 
through BF. All HIV-positive 
children <1 year eligible for 
ART        
2013: ART for 
pregnant and BF 
women through BF 
with 6-weeks infant 
NVP 
2015: Lifelong ART 
for pregnant and BF 
women with 
6-weeks infant NVP 
2015: Introduction 
of combined 
(hexavalent) vaccine 
programme 
2018: Introduction 
of sugar tax 
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Fig. 1. Data on mortality or child mortality indicators from the 2017 Rapid Mortality Surveillance 
report.[4] Major intervention milestones are indicated.  (BCG = bacille Calmette–Guérin;   
sdNVP = single-dose nevirapine; MTCT = mother-to-child transmission; AZT = azidothymidine (also 
called zidovudine); ART = antiretroviral therapy;  BF = breastfeeding; NVP = nevirapine.) 
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in the third triennial report of the Committee on Morbidity and 
Mortality in Children Under Five Years (COMMIC),[27] which 
uses vital registration data from Statistics South Africa to monitor 
U5MR. However, misclassification of AIDS deaths and other issues 
related to poor-quality data, such as the proportion of ill-defined 
deaths, compromises the quality of mortality data. According to that 
report, the leading contributors to under-5 mortality in 2015 were 
neonatal causes, diarrhoea and pneumonia or lower respiratory tract 
infections (LRTIs) (Fig. 3).[1,27]
Addressing major causes of under-5 
morbidity and mortality
It is our contention that the following issues will have a key role in 
maintaining the momentum with regard to the decline in maternal, 
under-five and infant mortality and tackling the stagnant NMR. 
Respiratory diseases in children
LRTIs – predominantly pneumonia – remain a major cause of 
morbidity and mortality in children under 5 years of age in low- 
Table 2. Sustainable Development Goals and associated targets and indicators of direct relevance to children under 5 years of age
Global goals Global targets Global indicators (also adopted by SA) Current SA data*
SDG 2
End hunger, achieve food security 
and improved nutrition and promote 
sustainable agriculture
Target 2.2 
By 2030, end all forms of 
malnutrition, including achieving, 
by 2025, the internationally agreed 
targets on stunting and wasting in 
children under 5 years of age
Indicator 2.2.1 
Prevalence of stunting (low height-
for-age) in children under 5 years of age
2008: 23.8%
2016: 27%
Indicator 2.2.2 
Prevalence of malnutrition (weight for 
height >2 or <–2 standard deviations 
from the median of the World Health 
Organization Child Growth Standards) 
among children under 5 years of age, by 
type (wasting and overweight)
2016: 16%
SDG 3
Ensure healthy lives and promote 
wellbeing for all at all ages
Target 3.2 
By 2030, end preventable deaths of 
newborns and children under 5 years 
of age
Indicator 3.2.1 
Under-five mortality rate less than 
25 per 1 000 live births in every country
2017: 32 per 1 000 
live births
Indicator 3.2.2 
Neonatal mortality rate less than 12 per 
1 000 live births in every country
2017: 12 per 1 000 
live births
SDG 4
Ensure inclusive and equitable 
quality education and promote 
lifelong learning opportunities for all
Target 4.2 
Ensure that all girls and boys 
have access to good-quality early 
childhood development, care and 
preprimary education so that they 
are ready for primary education
Indicator 4.2.1
Percentage of children under 5 years of 
age who are developmentally on track 
in health, learning and psychosocial 
wellbeing, by sex
Could not 
find data
Indicator 4.2.2
Participation rate in organised learning 
(1 year before the official primary entry 
age), by sex
Could not 
find data
SDG 16
Promote peaceful and inclusive 
societies for sustainable development, 
provide access to justice for all and 
build effective, accountable and 
inclusive institutions at all levels 
Target 16.9
Provide legal identity for all, 
including birth registration
Indicator 16.9.1
Proportion of children under 5 years of 
age whose births have been registered 
with a civil authority
Could not 
find data
SDG 17 
Strengthen the means of 
implementation and revitalise the 
global partnership for sustainable 
development
Target 17.19
By 2030, build on existing initiatives 
to develop measurements of progress 
on sustainable development that 
complement gross domestic product, 
and support statistical capacity-
building in developing countries
Indicator 17.19.2
Proportion of countries that (i) have 
conducted at least one population and 
housing census in the last 10 years; 
and (ii) have achieved 100% birth 
registration and 80% death registration
Could not 
find data
SDG = Sustainable Development Goal.
*Data from Afonso-Gallego et al.[25]
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and middle-income countries (LMICs), including SA, despite high 
immunisation coverage and a decreasing prevalence of paediatric HIV 
infection and severe malnutrition.[28] Notwithstanding this, better 
immunisation (including pneumococcal conjugate and Haemophilus 
influenzae type B vaccines), HIV antiretroviral treatment and 
prevention programmes, and improved socioeconomic conditions 
have substantially reduced pneumonia incidence, improved outcomes 
and affected pneumonia aetiology.[29] Data from the Drakenstein 
Child Health study, a birth cohort study in a peri-urban area in 
Cape Town, showed that pneumonia was multipathogenic, resulting 
from the interaction of several organisms: respiratory syncytial virus 
(RSV) predominated as a viral pathogen.[28] In addition, a hospital-
based study in Pretoria found that most LRTIs in children have a 
combination of viruses and bacteria as aetiological agents. However, 
viruses – most often human rhinovirus – were commonly isolated 
from healthy children; RSV was seldom isolated from HIV-infected 
children.[30] Although pneumonia-associated mortality was very 
low in the Drakenstein study, early-life pneumonia was associated 
with impaired lung function in early childhood, possibly setting a 
trajectory for the development of lifelong respiratory or other non-
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Fig. 3. Causes of death in children under 5 years of age in South Africa, 2015.
Source: National Department of Health[27] (GE = gastroenteritis;   
TB = tuberculosis.)
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Fig. 2. Causes of under-five mortality in South Africa: 2000, 2005, 2010 and 2012.
Source: Nannan et al.[47]
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communicable diseases.[31] In addition, although risk factors such as 
poor nutrition, lack of breastfeeding or exposure to tobacco smoke 
(in utero or postnatal) are known to increase the risk of pneumonia, 
infant HIV-exposure (i.e. uninfected infants born to HIV positive 
women) has emerged as an important risk factor for pneumonia 
in infancy.[32] Consequently, reducing infant HIV exposure by 
reducing maternal HIV prevalence, improving nutrition, increasing 
breastfeeding and reducing tobacco smoke exposure could reduce 
morbidity and mortality from respiratory disease.
Environmental pollution, including air, water and 
sanitation
Although the percentage of households living without any sanitation 
facilities declined from 12.6% in 2002 to 3.1% in 2017,[33] thousands 
of children still face environmental threats daily, at home or at 
school.[34] Approximately 125 in 100 000 deaths in SA children under 
5 years of age are associated with environmental factors;[35] however, 
this rate is likely an underestimate owing to a lack of reliable data. 
Water collected from a communal tap and stored in an open bucket 
has been found to have levels of Escherichia coli far exceeding WHO 
standards.[36]
Air pollution is increasingly recognised as a significant risk factor 
for ill health, with more than 90% of children worldwide breathing 
in polluted air.[37] Although SA has experienced major societal and 
political changes over the past two decades, the majority of the 
population still live in suboptimal environmental circumstances, with 
significant exposure to both indoor and outdoor air pollution,[38,39] 
compounded by a high prevalence of primary and secondary 
tobacco exposure.[40,41] Environmental exposures negatively affect 
lung health in utero and have been linked to impaired lung 
development and disturbed development of the immune system, 
with subsequent decreased lung function in infancy and childhood, 
increased respiratory symptoms and the development of childhood 
asthma.[42] Several potential mechanisms for the association of 
pollution with asthma have been suggested, with one hypothesis 
referring to the high levels of particulate matter degrading the ozone 
layer.[41,43] Air pollution may also contribute to the development of 
acute and chronic respiratory symptoms by disrupting lung defence 
mechanisms and the lung microbiome.[42,44] A  novel finding in the 
Drakenstein study was that household exposure to toluene, a volatile 
organic compound that possibly originates from paraffin burners 
used for cooking, was associated with hypoxia and hospitalisation 
for pneumonia, illustrating the dangers of alternative fuels.[45] 
It is thus clear that in SA, safe housing and sanitation, clean, 
adequate water supply, and clean air are imperative for children to 
thrive and lead healthy, economically productive adult lives.
Tuberculosis 
SA has a high childhood TB burden, with an estimated 38  000 
cases of TB in children <15 years in 2017 representing 12% of the 
country’s TB burden.[46] There is no agreement on the proportion of 
the U5MR attributed to TB, with estimates ranging between 1.6% and 
10%;[47] TB diagnosis in children is challenging, given the nonspecific 
symptoms (including presentation as acute pneumonia) and the lack of 
microbiological confirmation.[48,49] Untreated childhood TB infection 
can rapidly progress to serious disease and death. Although the 
proportion of children dying from TB in SA has decreased significantly 
over the last decade, TB is still the fourth most common cause of 
mortality in this age group.[50] In addition, as HIV disproportionately 
affects women of reproductive age, the corresponding increase in the 
number of TB-HIV co-infections in this population increases TB 
exposure in young, vulnerable children, increasing TB rates in this 
age group.[51] TB-HIV co-infection complicates TB care: TB diagnosis 
is difficult, as other HIV-associated respiratory illnesses may mimic 
TB, disease progression is more rapid, and concurrent use of TB and 
HIV medication has many potential side-effects or interactions.[52,53] 
Pulmonary TB may also be associated with the development of 
chronic respiratory disease into adulthood. Prevention of childhood 
TB is therefore important. Vaccination with bacille Calmette-Guérin 
(BCG) reduces the risk of disseminated disease or TB meningitis 
in young children, but offers no consistent protection against 
pulmonary disease.[54] Currently the national Expanded Programme 
of Immunisation (EPI) offers all infants a single dose of BCG vaccine 
after birth,[55] and national coverage of BCG is >90%.[56] However, if 
the mother had TB during pregnancy and subsequently had a negative 
TB screen, the infant should receive 6 weeks of isoniazid prophylaxis 
followed by BCG vaccination.[55] According to current national policy, 
any HIV-infected child, irrespective of age, and children under 5 
years of age who have household contact with TB, must receive 
isoniazid prophylaxis.[55] The rising number of children infected with 
drug-resistant TB (DR-TB) further complicates TB prevention and 
management in SA.[57] Besides the challenge of diagnosing DR-TB, 
its treatment in childhood is challenging owing to the need for 
expanded treatment regimens and a lack of paediatric formulations. 
New and repurposed drugs have now been included in DR-TB 
treatment regimens in SA.[58,59] These, implemented together, may 
reduce TB-related mortality and morbidity.
Malnutrition
In 2012, the World Health Assembly (WHA) committed to reducing 
childhood stunting, wasting and overweight, and increasing the rate 
of exclusive breastfeeding.[60] The 2016 South African Demographic 
and Health Survey (SADHS) documented the prevalence of stunting, 
wasting, underweight-for-age and overweight in under-fives as 
27.4%, 2.5%, 6% and 13.3%, respectively.[56] Stunting prevalence 
has not changed from the 2003 survey; however, wasting decreased 
from 5% to 3% and underweight-for-age increased from 11.5% to 
13%.[56,61] Although breastfeeding was initiated within 1 hour of 
delivery in two-thirds of children, only 32% of children under the 
age of 6 months were exclusively breastfed, and only 23% of children 
between 6 and 23 months were fed a minimum acceptable diet.[56] 
Although these percentages appear low, the exclusive breastfeeding 
(EBF) prevalence in 2016 represents an increase from the 2003 estimate 
of 8.3%.[62] Analysis of three SAMRC-led nationally representative 
surveys between 2010 and 2013, shows a population-wide effect 
of increasing EBF during this time (Jackson et al., under review). 
Notwithstanding this improvement, data from the hospital-based 
Child Healthcare Problem Identification Programme show that 
~31% of children who died in hospital over the period 2012-2013 
were malnourished.[63] A double burden of malnutrition in children is 
emerging, with both under- and overnutrition associated with short- 
and long-term disease (such as cardiovascular disease) in adults.[64,65] 
Investing in promoting and supporting exclusive breastfeeding for 
the first 6 months and continued breastfeeding thereafter will be a 
key intervention to reduce malnutrition.
Vaccine-preventable conditions and immunisation gaps
Despite the unparalleled success of immunisation in the control 
of vaccine-preventable diseases, immunisation coverage is 
suboptimal in SA.[56,66] In the 2016 SADHS, only 57.7% of children 
aged 12 - 23  months (N=677) received all EPI vaccinations and 
only 47.9% received age-appropriate vaccinations; among children 
aged 24 - 35  months (N=660), the corresponding percentages 
were 56.3% and 34.7%, respectively.[56] However, there are concerns 
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about these estimates, given that they rely on self-report and stem 
from small sample sizes. In May 2012, the WHA endorsed the 
Global Vaccine Action Plan and committed to achieving at least 90% 
national coverage with three doses of diphtheria-tetanus-pertussis 
vaccines (DTP3) in children under 1 year of age by 2015.[67] SA 
had set a goal of achieving at least 92% national DTP3 coverage by 
2017.[68] According to the 2016 SADHS, uptake of the 14-week 
vaccine was 82% and 77.4% among children aged 12  -  23 months 
and 24  -  35 months, respectively; uptake of measles immunisation 
was 64.6% among children aged 12  - 23 months and 62.4% among 
children aged 24  - 35 months.[56] The low childhood immunisation 
coverage is a serious concern and may see the country battle the 
re-emergence of previously controlled infectious conditions, including 
diphtheria, pertussis and measles.[69,70] However, the introduction of 
pneumococcal conjugate and rotavirus vaccines into the national EPI 
programme has been an important advance in reducing childhood 
mortality, pneumonia, diarrhoea and hospitalisation. A nationally 
representative immunisation survey is underway to obtain valid 
estimates of immunisation coverage in SA. 
Monitoring the under-5 mortality 
rate: Current gaps
A high-quality civil registration and vital statistics (CRVS) system can 
collect data on mortality rates among the neonatal, infant and under-
five population, causes of death, teenage fertility rates, low birthweight 
rates and the variations between geographical regions.[71] Such CRVS 
systems constitute a continuous source of monitoring births and 
deaths, providing critical demographic and health information that 
could form the backbone of the public health surveillance system.[71] 
However, the utility of CRVS data depends on the quality of the 
information, and CRVS data do not provide information on coverage 
of services.[72] SA has achieved commendable improvement in the 
completeness of birth and death registration since the turn of the 
century and since 2011 data from the National Population Register 
have been used to calculate key mortality indicators.[73] Nationally, 
these data can be used with minimal adjustment for under-reporting; 
however, under-reporting, especially in rural, underserved areas, 
prohibits valid comparison at subnational level. Monitoring mortality 
reductions at subnational level will be possible only if adequate CRVS 
reporting is assured in all parts of the country, including underserved 
areas. Central to achieving the SDG targets is the importance of 
monitoring equity[74] by assessing CRVS systems at a subnational 
level, which is currently a challenge in SA. Demographic and health 
surveys,[75] of which SA has conducted three, provide empirical data, 
particularly with regard to coverage of specific maternal and child 
health programmes. However, as mortality improves, subnational 
mortality estimates from surveys become less accurate. The District 
Health Information System collects and collates health facility data 
on an array of health indicators, which could be used to monitor 
mortality and improve programmes at the point of service delivery, 
if data quality is improved.[76] District-level data on key child health 
indicators are published annually in the District Health Barometer, an 
annual SA publication on health districts’ performance.
A new approach to monitoring 
neonatal, infant and child health
Previous efforts to monitor neonatal, infant and child health 
concentrated on progress towards achieving the Millennium 
Development Goals, with limited attention to child wellbeing beyond 
survival and almost no consideration of the needs of older children 
or adolescents.[77] The EWEC agenda[24] created a new focus for 
monitoring child health, using a life-course approach, to measure 
the three broad concepts of ‘survive’, ‘thrive’ and ‘transform’[23] among 
children over the first two decades of life. Such a focus should 
explore adolescent mortality, child and adolescent development and 
wellbeing, and the quality and effectiveness of care. This requires 
prioritised indicators and accountability at the collection point to 
improve the quality of data and to facilitate review and redress at the 
local level. Discussions in this regard are currently underway both 
locally and globally.
Possible game changers
Mobile health (mHealth) and community health worker 
interventions 
We conducted a preliminary search across five databases for 
systematic reviews (Cochrane Library, Centre for Research and 
Dissemination, PDQ, Pubmed (filtered for systematic reviews) 
and Turning Research into Practice) to identify game changers to 
improve maternal, neonatal and child health in LMICs. We focused 
on interventions that use platforms such as mHealth and community-
based services. Although there is increasingly robust evidence for the 
effectiveness of these platforms, data from mHealth interventions 
implemented at scale are lacking.[78-84] An exception is the NDoH’s 
MomConnect programme, which provides pregnant and postpartum 
women with health information via text messages twice a week, has 
a help desk for patient queries and serves as a platform for patient 
feedback to facilities.[85,86] It has reached approximately 63% of all 
pregnant women attending their first antenatal appointment and 
covers over 95% of public health facilities in SA.[85] Although users 
are overwhelmingly positive about the service,[87] research evaluating 
its effectiveness on health outcomes for mother and baby still needs 
to be conducted. 
We found three reviews about community-based services. Cogia et al.[88] 
included five cluster randomised controlled trials (RCTs), assessed 
at low risk of bias, and concluded that various interventions by 
community healthcare workers during pregnancy, birth and the 
neonatal period significantly reduced neonatal mortality. The review 
by Lassi et al.,[89] in which 24 of the 26 studies were cluster RCTs, 
concluded that training community-level healthcare workers on basic 
antenatal, natal and postnatal care, preventive newborn care and 
community mobilisation, significantly reduced maternal morbidity 
and neonatal and perinatal mortality. A modelling analysis to estimate 
the costs and effectiveness of interventions by community-based 
healthcare workers on child mortality found that nine interventions 
can prevent 8 891 deaths by 2030.[90] Handwashing with soap (21%) 
accounts for the highest number of deaths prevented, followed by 
therapeutic feeding (19%) and oral rehydration therapy (16%). The 
top five interventions account for 77% of all deaths prevented. At 
scale, an estimated USD169.5 million (USD3 per capita) per year 
will be required to cover community health worker costs. Finally, 
it should be noted that a recent investment case report on such 
health workers in SA confirms the positive outcomes reported in 
systematic reviews: for example, modelling shows that a 10% increase 
in interventions by community-based health workers may avert 3 500 
under-five deaths annually.[91] Although evidence for the effectiveness 
of community-based services appears to be robust, more data at scale 
are needed to establish the effectiveness of mHealth interventions on 
neonatal, infant and under-5 health.
Approaches to quality improvement
The implementation of quality-improvement (QI) approaches has 
been shown to improve the provision of care and outcomes for 
maternal and neonatal health in Africa and Asia;[92] however, these 
need to be tested at scale in the SA context. In partnership with the 
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ELMA Philanthropies, Clinton Health Access Initiative, SAMRC, 
University of Pretoria-SAMRC Extramural Unit on Maternal and 
Infant Health Care Strategies and University of Limpopo Trust, the 
NDoH is currently embarking on the Mphatlalatsane project. This 
integrated QI project is being rolled out in 17 districts across the 
country and is linked explicitly to implementing the revised District 
Health Planning and Monitoring Framework. Three catchment 
areas situated around apex hospitals in four districts will receive 
intensified QI support. The project aims to optimise the way health 
systems and clinical care are organised and delivered for maternal 
and neonatal populations, and will contribute to an investment 
case to obtain funding for full national scale-up within 4 years. 
An evaluation will assess the effectiveness of the QI interventions 
on maternal and perinatal health outcomes and improvement in 
patients’ experience of care. A key component of QI interventions 
is leadership training and accountability, which have been identified 
as a key gap in service delivery.[2] 
Conclusion
Although there have been remarkable reductions in infant and 
under-five mortality, NMRs have remained stagnant. Interventions 
to address the key causes of mortality, such as neonatal causes (27%), 
HIV/AIDS (19%), diarrhoea (16%) and pneumonia (12%), need 
to be tested and scaled-up. In addition, there is a pressing need to 
focus beyond childhood mortality to ensure that each child can 
thrive. In utero and early-life exposures have a direct effect on long-
term child health. At the macro level, environmental conditions (air 
pollution, contaminated water and suboptimal sanitation) and access 
to better-quality diets need to improve, through legislation and 
enforcement of taxes such as sugar or tobacco tax. At the facility level, 
QI interventions to improve immunisation coverage and feeding 
practices and optimise systems for monitoring child health outcomes 
are needed. Furthermore, given the proven benefits of community-
based health workers, their role in the health system needs to be 
formalised and supported, and mHealth interventions need to be 
implemented at scale with robust evaluation designs. Although our 
country’s achievements in the improvement of the CRVS system have 
been heralded internationally, remaining challenges are to further 
improve the quality and completeness of data to monitor child 
morbidity, mortality and long-term health.
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